CONVERSION FACTORS, VERTICAL DATUM. AND ABBREVIATIONS
In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929 A geodetic datum derived from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of 1929.
Chemical concentration and water temperature are given only in metric units. Chemical concentration in water is given in milligrams per liter (mg/L) or micrograms per liter (|ig/L). Milligrams per liter is a unit expressing the solute mass per unit volume (liter) of water. One thousand micrograms per liter is equivalent to 1 milligram per liter. For concentrations less than 7,000 milligrams per liter, the numerical value is about the same as for concentrations in parts per million.
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INTRODUCTION
The Federal Aviation Administration (FAA) owns and (or) operates airway support and navigational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous materials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or) disposed of. To determine if environmentally hazardous materials have been spilled or disposed of at the sites, the FAA is conducting environmental studies mandated under the Comprehensive Environmental Response, Compensation, and Liability Act and the Resource Conservation and Recovery Act. To complete these more comprehensive environmental studies, the FAA requires information on the hydrology and geology of areas surrounding the sites. This report, the product of compilation, review, and summary of existing hydrologic and geologic data by the U.S. Geological Survey (USGS), in cooperation with the FAA, provides such information for the FAA facility and nearby areas of Petersburg, Alaska.
BACKGROUND Location
Petersburg is located on the north end of Mitkof Island near the entrance to the Wrangell Narrows ( fig. 1 ) at approximate lat 56°48' N., long 132°57' W. It is approximately 175 km southeast of Juneau and approximately 1,050 km southeast of Anchorage. The FAA facilities are concentrated at the municipal airport approximately 1.5 km south of the city of Petersburg. The FAA also leases land at Frederick Point, about 8 km southeast of Petersburg. The FAA facilities are in the foothills of the Coast Mountains, where topography is characterized by blocks of high mountains separated by flat-floored valleys and straits 0.8 to 16 km wide (Wahrhaftig, 1965 Base from U.S.Geological Survey, Petersburg (C-3), Alaska, 1:63,360,1953. 
History and Socioeconomics
At the time of initial Western contact, two groups of Indians, the Tlingit and the Haida, occupied southeastern Alaska (Selkregg, 1976) . Each Indian clan was based on maternal descent and relied on subsistence activities such as hunting and fishing for survival. Tlingit Indians had established a summer fishing camp on the north end of Mitkof Island near the current location of Petersburg.
The first non-native settlement was a salmon cannery and sawmill built in 1897 by Peter Buschmann, after whom Petersburg was named (Qrth, 1967) . This area was chosen because of its proximity to the rich fishing grounds in Frederick Sound and the salmon runs in Peter Creek and other streams (Alaska Department of Community and Regional Affairs, 1984) . In 1930, the population of Petersburg was 1,252; in 1939 it was 1,323; in 1950 it was 1,619; in 1980, it was 2,821; in 1990, it was 3,207; and by 1994 , the population had grown to 3,680 (Alaska Department of Community and Regional Affairs, 1984,1994) . According to the U.S. Bureau of Census (1991) , about 10 percent of the people were American Indian, Eskimo, or Aleut, about 87 percent were Caucasian, about 2 percent were African-American or Asian/Pacific Islander, and about 1 percent were of other ethnic origin. Employment in Petersburg is mostly in non-government activities such as commercial fishing, agriculture, forestry, transportation, retail trade, and services.
The FA A presence in Petersburg began in 1975 when the Alaska Department of Transportation and Public Facilities granted a lease to install, operate, and maintain a Visual Approach Slope Indicator (VASI). Through additional leases, the FAA installed a VASI runway, runway identification lights, an omnidirectional lighting system, a weather observation station, and a field monitor system. The facilities are concentrated at the Petersburg Airport ( fig. 1 ). Two FAA personnel who reside in Petersburg maintain the facilities. A detailed account of properties near Petersburg that are owned, leased, or transferred by the FAA and a listing of suspected sources of contamination are in the Environmental Compliance Investigation Report by Ecology and Environment, Inc. (1993) .
PHYSICAL SETTING
Climate
The Petersburg area has a maritime climate characterized by small temperature variations, high humidity, and abundant precipitation, which accounts for its wet, cool summers and relatively mild winters (Hartman and Johnson, 1984) . The mean annual temperature is 5.6°C, but temperatures range from a July mean maximum of 17.6eC to a January mean minimum of -5.4eC (Leslie, 1989) . Mean annual precipitation is about 2,690 mm and about 2,580 mm of snow falls annually. Mean monthly and annual temperature, precipitation, and snowfall are summarized in table 1. 
Vegetation
Vegetation in the Petersburg area consists of Coastal spruce-hemlock forest (Viereck and Little, 1972) . The forest is characterized by an overstory of Sitka spruce, western hemlock, and Alaska yellow cedar and an understory of blueberry, red huckleberry, salal, skunk cabbage, grasses, and mosses (Alaska Department of Community and Regional Affairs, 1984; Viereck and Little, 1972) . The extensive tidal areas along the shores of Mitkof Island support sedges, hairgrass, herbs, ryegrass, rockweeds, sea lettuce, and kelp (Alaska Department of Community and Regional Affairs, 1984) . Alpine vegetation is found in upland areas south of Petersburg and consists of mountain hemlock, deer cabbage, heather, lichen, berries, and willow.
GEOLOGY
The geology of the Petersburg area is described by Paige (1965) , Yehle (1978) , Burrell and others (1982) , Brew and others (1984,1989) , and Berg and Gehrels (1992) as principally sedimentary and igneous rocks of Cretaceous age overlain by diamicton (sand and gravel) and organic deposits. Narrow alluvial deposits occur in stream channels, but alluvium is not a significant unit areally. The sedimentary bedrock includes marine graywacke and mudstone. Igneous rocks near Petersburg include batholiths and small plutons of granodiorite, tonalite, and quartz diorite that are part of the Coast Mountains. Other rock types found in minor amounts include andesitic to basaltic volcanic rocks and limestone. The depth to bedrock is unknown; a 63-m-deep well drilled near Petersburg in 1970 terminated in unconsolidated deposits (appendix 1).
Deposits of sand and gravel that are locally tens of meters thick are the principal surficial materials found in the Petersburg area (appendix 1). McConaghy (appendix 1) believed the material was derived from rocks on Kupreanof Island less than 2 km to the west ( fig. 1) , and was deposited by the rivers that once flowed in nearby valleys. Yehle (1978) , however, believes that alluvial deposits near Petersburg are minor, and most of the surficial deposits are diamicton (sand and gravel) and organic materials. The lithology of the sediments exposed by a well drilled to a depth of about 63 m ( fig. 1, Well 1 ) is given in appendix 1.
Soils near Petersburg are of two major types. Well-drained, acidic soils are associated with the forested slopes southeast of Petersburg. Under a thick mat of partially to highly decomposed forest litter, these soils have a thin gray surface layer and black-brown subsurface layers (Rieger and others, 1979) . Thick layers of poorly drained, organic-rich soils are found in low-lying areas and on slopes from which ground water seeps (Rieger and others, 1979) . The Petersburg area is free of permafrost (Ferrians, 1965) .
Mitkof Island is located within the circum-Pacific seismic belt that rims the north Pacific Ocean. The area is traversed by the Chatham Strait Fault, the Fairweather Fault, and numerous smaller fault systems. Several earthquakes with Richter magnitudes greater than 7 have been recorded along these fault systems (Brower and others, 1977; Stephens and others, 1986) .
Natural erosion by mass wasting is a common phenomenon throughout southeast Alaska and may occur in the upland areas southeast of Petersburg. Mass wasting is the downslope movement of large volumes of sediment and other material caused by gravity. Creep, earth flow, slump, rock slides, avalanches, and debris flows are common in southeast Alaska. Movement can be triggered by slope undercutting, slope overloading, earthquake vibrations, and increased moisture content from heavy rains and (or) rapid snowmelt.
HYDROLOGY
Surface Water
Several small streams and two reservoirs are the principal fresh surface-water bodies near Petersburg. Reservoirs 1 and 2 ( fig. 1) Geological Survey, 1965-68) . Maximum mean monthly discharge averaged 0.7 m3/s during October, and minimum mean monthly discharge of about 0.2 m3/s occurred during July (U.S. Geological Survey, 1965-68) . Rainfall runoff on October 22, 1965, caused a maximum discharge of 17 m3/s (Jones and Fahl, 1994) . The discharge in No Name Creek was reported periodically from 1971 to 1973 at USGS stream-gaging station 15087560 ( fig. 1; table 4 ). Maximum mean monthly discharge in the creek occurred during periods of snowmelt in the spring and during periods of heavy precipitation in the fall. Mean monthly flow from April to June averaged 1 m3/s, and mean flow from September to November averaged 0.6 m3/s (U.S. Geological Survey, 1972-74) . Minimum mean monthly discharge, which occurs during the winter months, averaged 0.14 m3/s (U.S. Geological Survey, 1972-74) . On October 5, 1972, rainfall runoff caused a maximum creek discharge of 9.9 m3/s (Jones and Fahl, 1994) . 
Tides
A two-layered estuarine circulation system is a common occurrence in southeast Alaska (U.S. Army Corps of Engineers, 1989) . It is a seasonal phenomenon beginning during spring thaw with an increase in freshwater discharge. The freshwater flows seaward along the surface (of the ocean) and is replaced by saline water intruding at greater depths. During the fall and winter, storms and reduced runoff combine to thoroughly mix the layers and destroy the system (U.S. Army Corps of Engineers, 1989) . Tidal fluctuations may also contribute to the mixing and circulation of freshwater and saltwater. The diurnal tide range is the difference in height between mean high water and mean low water on a single day. The diurnal tide range near Petersburg averages 4.6 m (Brower and others, 1977) . The maximum daily tide predicted to occur near Petersburg is 5.8 m above mean sea level. The minimum daily tide predicted is -1.3 m below mean sea level (Brower and others, 1977) .
HYDROLOGY 7 Floods
The city of Petersburg has a low flood hazard rating and has no history of significant waterfront flooding (U.S. Army Corps of Engineers, 1993) . The city is vulnerable to some degree of flooding by storm-surge or earthquake-generated tsunami waves (U.S. Army Corps of Engineers, 1993) . Winds are generally from the east in the winter and southeast in the summer (Brower and others, 1977) . These winds acting over a large area of water may result in large waves that can combine with high tides and erode coastal areas and expose homes to wave damage. Brower and others (1977) describe return periods for maximum wave heights for coastal areas in Alaska. A 100-year wave over 20 m high is a possibility for Petersburg (table 6). A wave of this magnitude could affect the Frederick Point nondirectional beacon facility, which is approximately 9 m above mean sea level, and the municipal airport, which is approximately 15 m above mean sea level. Overbank flooding of stream channels in southeast Alaska usually occurs during heavy rainfall. Flood crests are typically of short duration, often less than 1 day, and are characterized by a very sharp rise and decline of water flow. Volume of runoff during flooding is relatively small. No flooding was reported at the Petersburg Airport when Hammer Slough flooded on October 22, 1965.
Ground Water
Several wells have been drilled in the Petersburg area (appendixes 1 and 2). Wells were drilled to depths ranging from 19 to 63 m below land surface, and water was reached at depths ranging from 0.5 to 8.5 m below land surface. A 63-m-deep well drilled near Scow Bay ( fig. 1 , Well 1) was pumped at a rate of 126 L/s for 5 hours. The pumping resulted in 30.5 m of drawdown after 5 hours of pumping. The well produced increasing amounts of sand after 1 hour of pumping. The well, however, did not have a properly sized screen. A screen might have excluded the sand. The well produced calcium bicarbonate water, which commonly indicates a well that is situated in or near the mixing zone between freshwater and saltwater. If this is the case for Well 1, then continued pumping at high rates might cause saltwater intrusion.
Areally extensive aquifers have not been identified in the Petersburg area. McConaghy (appendix 1) believed that ground-water resources in alluvial deposits in the area might be significant. Yehle (1978) , however, believes that alluvial deposits are minor, and most of the area consists of peat and other organic deposits over diamicton (generally till). Diamicton of the type described by Yehle includes high percentages of fine-grained materials and is probably not a significant aquifer.
The general direction of ground-water flow is from the high ground toward the coast. Locally, however, the flow directions may be influenced by the slope of the buried bedrock or of the uppermost till layer. Alluvial deposits along the streams are not areally extensive and are significant only as an interface between the stream and the more widely distributed sediments and bedrock.
DRINKING WATER Present Drinking-Water Supplies
Approximately 70 percent of the population of Petersburg receives drinking water from surface-water sources, and the other 30 percent uses ground-water sources (G.L. Solin, U.S. Geological Survey, oral commun., 1995). Reservoir 1 is approximately 2 km southeast of Petersburg and serves as the principal drinking-water source for the community (Alaska Department of Community and Regional Affairs, 1994). The water is transferred through an aqueduct to a treatment plant where it is filtered, chlorinated, and transferred to a storage tank that has an operational capacity of approximately 2. The USGS sampled water from Reservoir 1 in 1968 (table 7; appendix 2). Major ions, nutrients, dissolved metals, and water properties were analyzed. These constituents and properties are within current U.S. Environmental Protection Agency (USEPA) and Alaska Department of Environmental Conservation (ADEC) drinking-water regulations (Salvato, 1992; Alaska Department of Environmental Conservation, 1995) . Public drinking-water supplies are typically sampled every month for compliance with these regulations. The reservoir is at a higher elevation than the FAA facility and is not vulnerable to contamination by surface spills or disposal of hazardous wastes at the FAA facility. Ground water represents an alternative drinking-water source for residents near Petersburg. There are few records of wells in Petersburg; however, domestic wells drilled near the ferry terminal ( fig. 1 ) typically have low yields, and those near Scow Bay ( fig. 1 ) have adequate to high yields (appendix 1). The possibility of saltwater intrusion into coastal and island aquifers exists, especially with increased well depth (Waller and Tolen, 1962; Selkregg, 1976) . During 1969-70, the water in Wells 1 and 2 was sampled (appendix 1). Major ions and water properties were analyzed. The iron concentration in Well 2, the total dissolved-solids concentration in Well 1, and the sodium concentration in Wells 1 and 2 exceeded current or proposed USEPA and ADEC drinking-water regulations (table 8). 
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SUMMARY
Petersburg is on Mitkof Island in southeast Alaska approximately 175 km southeast of Juneau. The island lies in the maritime climate zone, characterized by mild winters and cool summers. Flooding by tsunami and storm-surge waves and erosion of steep coastal slopes are potential hazards. The city of Petersburg and the FAA facility obtain their drinking water from Reservoir 1 located approximately 2 km to the southeast. Ground water and the development of additional surface-water supplies are potential alternative drinking-water sources. However, waterquality problems such as saltwater intrusion have been documented, and many surface-water sources remain unquantified and of unknown quality. 
